Identification of ribosomal RNA methyltransferase gene ermF in Riemerella anatipestifer.
Riemerella anatipestifer is a major bacterial pathogen of waterfowl, globally responsible for avian septicaemic disease. As chemotherapy is the predominant method for the prevention and treatment of R. anatipestifer infection in poultry, the widespread use of antibiotics has favoured the emergence of antibiotic-resistant strains. However, little is known about R. anatipestifer susceptibility to macrolide antibiotics and its resistance mechanism. We report for the first time the identification of a macrolide resistance mechanism in R. anatipestifer that is mediated by the ribosomal RNA methyltransferase ermF. We identified the presence of the ermF gene in 64/206 (31%) R. anatipestifer isolates from different regions in China. An ermF deletion strain was constructed to investigate the function of the ermF gene on the resistance to high levels of macrolides. The ermF mutant strain showed significantly decreased resistance to macrolide and lincosamide, exhibiting 1024-, 1024-, 4- and >2048-fold reduction in the minimum inhibitory concentrations for erythromycin, azithromycin, tylosin and lincomycin, respectively. Furthermore, functional analysis of ermF expression in E. coli XL1-blue showed that the R. anatipestifer ermF gene was functional in E. coli XL1-blue and conferred resistance to high levels of erythromycin (100 µg/ml), supporting the hypothesis that the ermF gene is associated with high-level macrolide resistance. Our work suggests that ribosomal RNA modification mediated by the ermF methyltransferase is the predominant mechanism of resistance to erythromycin in R. anatipestifer isolates.